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IDEMTIFICATION 

PROOOCT CODE: AC-EB45I-MC 
PRODOCT name: CXDMBIO DHll-BB 16-LNE MO 

PRODUCT date: SEPTEMBER 1978 

MAmTAINER: DEC/Xll SUPPORT GROUP 

THE INFORMATION IN THIS DOCUMENT IS SUBJECT TO CHANGE 
WITHOUT NOTICE AND SHOULD NOT BE CONSTRUED AS A COMMITMENT 
BY DIGITAL EQUIPMENT CORPORATION. DIGITAL EQUIPMENT 
CORPORATION ASSUMES NO RESPONSIBILITY FOR ANY ERRORS THAT 
MAY APPEAR IN THIS MANUAL. 

THE SOFTWARE DESCRIBED IN THIS DOCUMENT IS FURNISHED TO THE 
PURCHASER UNDER A LICENSE FOR USE ON A SINGLE COMPUTER 
SYSTEM AND CAN BE COPIED (WITH INCLUSION OF DIGITALS 
COPYRIGHT NOTICE) ONLY FOR USE IN SUCH SYSTEM^ EXCEPT AS MAY 
OTHERWISE BE PROVIDED IN WRITING BY DIGITAL. 

DIGITAL EQUIPMENT CORPORATION ASSUMES NO RESPONSIBILITY FOR 
THE USE OR RELIABILITY OF ITS SOFTWARE ON EQUIPMENT THAT IS 
NOT SUPPLIED BY DIGITAL. 

COPYRIGHT (C) 1973^1978 DIGITAL EQUIPMENT CORPORATION 
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1. ABSTRACT 



DMB IS AN I/O MODULE THAT EXERCISES UP TO 4 DHll-BB'S. 

IT UTILIZES MAINTEMARCE MODE AND SCAN ENABLE TO FULLY TEST THE SCAN LOGIC. 

2. REQUIREMENTS 

HARDVARE: one to four DMII-BB'S 

storage:: dnb requires: 

1. DECIMAL HORDS: 324 

2. OCTAL HORDS : 0504 

3. OCTAL bytes: 1211 

NOTE : ALL NECESSARY CABLES AND TURN-AROUND 

CONNECTORS MUST BE INSTALLED. 

3. PASS DEFINITION i 



ONE PASS IS COMPLETED HHEN THE TEST SEQUENCE HAS BEEN RUN OH 
16 LINES IN EACH OF THE DMll-BB'S 1000(10) TIMES. . 

4. EXECUTION TIME 

RUNNING ALONE WITH ONLY ONE DMll-BB ON A PDP 11/05 TAKES APPROXIMATELY 
ONE-HALF MINUTE PER PASS. 

5. CONFIGURATION REQUIREMENTS 
A. DEFAULT PARAMETERS: 

devadr: 1/ vct: i, bri: a, dvidi: i 

6. REQUIRED PARAMETERS: 

DEVADRS ADDRESS OF THE FIRST DMll-BB FOR THIS MODULE 

VECTOR: THE VECTOR ADDRESS OF THE FIRST DMll-BB IN THIS MODULE, 

(NOTE: A MAX. OF 4 DMll-BB CAN BE FITTED INTO ONE 
MODULE. IF YOU HAVE, FOR EXAMPLE, 8 DMll-BB'S, 
YOU HAVE TO RUN 2 MODULES. THE VECTOR FOR 
THE SECOND MODULE IS THE VECTOR ADDRESS OF THE 
5TH DMll-BB.) 

DVIDI : IF MORE THAN 1 DHll-BB IS TO BE RUN, DVIDI MUST BE 
SET UP ACCORDINGLY. 
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SRlS = DISPLACEMENT BEtWEEM IDJUCENT VECTORS IS TIO WORDS. 

= 1 OISPLACEMEIT BETIEEM ADJ4CEIIT VECTORS IS EIGHT WORDS. (2040 FRONT END) 

= 2 DISPLACEMENT BETWEEN ADJACENT DEVICE ADDRESSES IS 16. hCRDS. (DVll S¥STEH) 



i 
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6. DEVICE/OPTIOM SETUP 

MAKE SURE ALL CABLES AMD TURN-AROUND CONNECTORS ARE INSTALLED. 



7- MODULE OPERATION 

A. TEST FOR THE NUMBER OF DMll-BB'S REQUIRED TO BE TESTED. 

B. SET UP INTERRUPT SERVICE VECTORS. 

C. ENABLE ALL LINES ON ONE DMll-BB. 

0. SET INTERRUPT ENABLE AND MAINTENANCE MODE. 

E. ENABLE SCANNER TO SCAN ALL 16 LINES. 

F. AN INTERRUPT WILL OCCUR FOR THE FIRST LINE. CHECK THE 
THE CONTENTS OF THE CSR. IF OK^ ENABLE SCANNER TO CAUSE 
THE NEXT LINE TO INTERRUPT. REPEAT FOR ALL 16 LINES. 

G. REPEAT STEPS C THRU P FOR THE OTHER DMll-BB'S. 

H. REPEAT THE SEQUENCE C THRU G 1000(10) TIMES, THEN 
DO AN ENDPAS CALL. 

8. OPERATOR OPTIONS 



NONE 

9. liON-STANDARD PRINTOUTS 



NONE 



# 
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SRQ 0005 



IQMOO 
DDXCOM 



044502 



0000 



000i02- 000000 
000104' 

000104' 000000 



00106' 



000000 
000000 
000266' 

000000 
000027 




TEM EXRRClSFR MO 
23-M*Y-78 



DULE 



/DMBI / 
OPEfl 



PRTY4*0 

PRTY-i-0 



;hodule name. 

jUSED to keep TRACK OF WBUFF USAGE 
nST DEVICE ADDR. 

;1ST DEVICE VECTOR. 
;1ST BR LEVEL. 
)2ND BR LEVEL. 



^DEVICE 1NDIC*T0 
JSWITCH REGISTER 
;SiiITCH REGISTER 

;SliITCH 

iShlTCH 



F. 1. 



REGISTER 
REGISTER 



STATUS WORD. 
MODULE START ADDR. 
MODULE STACK POINTER. 
PJiSS COUNTER. 



OF ITERATIONS PER PASS = 2000 
LCC TO COUNT ITERATIONS 

LOC TO SAVE TOTAL SOFT ERRORS 

LOC TO SAVE TOTAL HARD ERRORS 

LCC TO SAVE SOFT ERRORS PEP PASS 

LCC TO SAVE HARD FRRORS PER PASS 

n OF SYS ERRORS ACCUMULATED 

HOLDS RANDOM M WHEN RAND MACRC IS CALLED 

RESERVED FOR MONITOR USE 

RESERVED FOP MONITOR USE 

RESERVED FOR MONITCR USE 

LOC TO SAVE RO. 

LOC TO SAVE Rl. 

LCC TO SAVE P2. 

LCC TO SAVE R3. 

LOC TO SAVE P4. 

LOC TO SAVE R5. 

LCC TO SAVE R6. 

ADDR OF CURRENT CSR, 

ADDR OF GOOD DATA, OR 

CONTENTS OF CSR. 

ADDR OF BAD DATA/ CR 

STATUS REG CONTENTS. 

TYPE OF RRRCP 

EXPECTED DATA. 

ACTUAL DATA. 

RESTART ADDRESS AFTER END CF FASS 
aCRDS TO MEMORY PER ITERATION 
WORDS FROM MEMORY PER ITERATION 
n OF INTERRUPTS PFP ITERATICN 
MODULE IDENTIFICATION NUMRER=;7 
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000040 .REPT SPSIZ ;MODULE STACK STARTS HEPF. 

-NLIST 
.WORD 
.LIST 
,EHDR 

000224' MODSP: 

.*ftft**»ftA*^*«****A**»***»*«*4**ft*« ****************************** ^ 
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259 
260 



7556 
000000 



000020 177636 

m 

177500 

001106' 
177460 

000006 
177450 

000001 177444 
000014 



000000- 
177406 

000001 000530 
000524 000526 

006000 

000020 

000000' 
000000' 



000476 

000016 177426 



JDEFIHITIOMS 

CLRMUX=002Q00 

CLRSCN=004000 

STEP=000400 

B0SY=20 

MA1I1T=0Q100Q 

INTENA=000100 

SCMEHA=40 

D0HE=200 



0^|020 177666 START: 



is: 

2$: 

3$: 

RESTRTl 

is: 



m 



4$: 



LOOP: 
dmbtop: 



is: 



MOV 
MOV 

BME IS 

- IS 



|16.,rNTR 
PVIDI^RO 



END$,BEGr 



ASR 
BCC 
ASR 
BCC 
ADD 
TST 
BHE 
MOV 
MOV 
MOV 
NOV 
BIT 
PEQ 
MOV 
MOV 
MOV 
ADD 
MOVB 
TSTB 
BIT 
BEQ 
ADO 
ROR 
BEQ 
IMC 
BMI 

ENDS/PEGI^i 



MOV 
MOV 
BIT 
BEQ 
MOV 
CLR 
BIT 
BEQ 



Ihuu 



DVIDl 
DVIDl 
#-4,% 



,!NTR 

;any mope dev 

;BR IF YES 



;CLEAP MULTIPLEXER 
;CLEAR SCAN CIRCUIT 
;STEP COMMAND FOP SCANNFK 
;PUSY FLAG FOR DMll-RR 

;maihtemance bit 

INTERRUPT ENABLE 
JENAELE SCANNER 
;DONR FLAG 

;16 INTERRUPTS PEF? ITERATION 
;SAVE DVC 

;BR IF ANY DEVS SELECTED 

;GET RIO OF FIRST DEV 
;LCOP TILL DONE 
;START SEARCH FOR NEXT DEV 
;NCT HERE- CHECK FOP MORE 
DOUBLE INTR 



DVI 

»JsfiTAB,%? 
iBITl^sftl 

#5sRTBA,k2 
VECTOR, %3 

|BIT0,SP1 

|f4,R3 

LOOP 
%1 
3$ 



;SAVE DVIDl 
;SEE HOW MANY UNITS NEEDED TU PE Tff.TF.O 
;SET UP MAX COUNT FOP DMllPB 
;R2 HAS THE LINK TABLE ADDR'^SS 
;16. WORD DEV ADP DISPLACmENT ? 
;BR IF NOT 

;R2 GETS NEW LINK TIHLF ACDrt 

;R3 HAS THE 1ST VECTOR 

;SET UP VECTOR LINKAGE 

;UPDATE LINK TABLE IDDPFfS 

;SET UP BR LEVEL 

;UPDATE THE POINTER 

;EIGHT aUHDS BETWE'cN VECTORS ? 

;br if not 

;UPDATE VECTOR POINTER 
;SELECTIhG NEXT DEVICE? 
;N0- GO TO TEST SEQUENCE 
;HAVE bF SET UP '^OSF ThlN 4? 

;br if if not 

;DVID1 INCORRECT 



BREAKS, PEGIN 
BREAKS#BEGIN 



ADDR,%2 
fjli-MARK 
MARK-SW.DMBR 

DMBBOT 

|CLPHUX+CLRSCN, 
|BUSY,(*2) 



(%2) 



;R2 HAS THE ADDRESS CF THF 1ST CF'? 
;MARK INDICATES UNIT U^Ot^^ TK1T 
;THIS UH11-B8 SEL'^CTEP? 
;BR IF NO 

;CLEAP "ULTIPLFXEO *ND SCIN LOGTC 



DEC 
BNE 
JSR 
MOV 



P4 

P?,ERP 
lfl6,ERRTYP 



;CLEAP ALL MULTIPLEXER FLIP FLCPS? 

;YES- CONTINUE 

;TEMPDPARY RETURN TO MONITOR 

;THEN CONTINUE AT NEXT I NSTRUCT I CN . 

;CaUNT TO TIHEnUT IF HUNG 

;LOOF 

;R']SV WILL NOT CLEAR 
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000246 
000011 



000710' 
000716' 



104405 



177176 
000000 



fiRDERSjBEGIN^NULL 

h 
MOV 
CLR 



nil fit 



DROP 

#16.,*0 

(%2) 



;ENABLE 
SCNTIA: 



SCHTIB: 

1$: 



ALL LINES 
MOV 
BIS 
DEC 
BNE 
MOV 
MOV 
MOV 
BIS 
CLR 

BREAKS, BEGIN 
BREAKS/BEGIN 
TST INTFLG 
BNE DMSEV 
DEC BRKCNT 
BHE IS 

PC,E 



|sfE^*(i2) 
SCNTIA 

1171340, PATTEN 

ll6.,LINE 

|mAINT*INTENA>17,(12) 

#SCHENA,(%2) 

BRKCNT 



,EKR 



JSR 
MOV 

HRDERS,BEGIN,NULL 



;R0 has THE MAX « OF LINFS 
;CLeAR CSR 



;SET LINF ENABLE FLIP FLOP 
;G0 TO NEXT LINE 
JDEC LINF COUNTER 
;LAST LINE? BRANCH PACK IF NOT 
;SET UP EXPECTED CSR CCN^ENTT 
JSETUP »0 TO HAVE MAX. nm LI^ES 
;SET INTERRUPT ENIPLF AND » ilH'^^r, C"^ !-nnK 
;START SCANNER 
;SETUP WATCHDOG TIHER 

?TEMPORRRY RETURN TO MONITOR..., 

JTHEN CONTINUE AT KEXT INSTRUCTION. 

;INT OCCURRED? 

;YES- GO SERVICE 

?NC- TIMEOUT? 

;NC- CONTINUE TIMING 

;SETUP FOP ERROR PPINTOUT 

;N0 INTERRUPT OCCURRED 



6r 

lEINTER HERE ON DMll-BB INTERRUPT 
DMBINT: MOV 



;N0 INTERRUPT OCCURRED 



MOV 

MOV 
RTI 



UNIT 

r,R5 
INTFLG 



;DM11-BB DEFERRED SERVICING 

DMSEV: CLR INTFLG 

ADD ADDR,UNIT 

CMP R2,UNIT 

BEQ IS 

JSR PC, ERR 

MOV »15,ERRTYP 



;STORE UNIT OFFSET 
"RESTORE R5 

JINDICATE INTERRUPT OCCURRED 



;SETUP DMllBP CSR ADDRF-SS 



IS: 



HRDERS#BEGIN,NULL 

.«rft«4*9rft 

BR 

TSTB 
BMI 

JSR PC^ERR 
BR DROP 



DROP 



CKK I jr imnunu » 

£SSllli3 INTERRUPED TO WRONG ADDRESS 



;IS DONE BIT SET? 
;YES- BRANCH 

JINTERRUPT illTH DONE NOT SET 
;ILLEGAL INTERRUPT 



A ft 



ft*ft««t* 



A ******** 
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if? 

371 
372 



mm mm 

Iq: |||7i 

062^01 



,11-' fio'li 

I122' 004567 




2S: 



000000* 
000052 

mm 




17. ER! 



PATTEU 



scmid: 

dmbbqt: 

1$: 

2S: 



SCMTIC: 
SCBTID: 



PATTENS 
LINE: 



CMP 
BEQ 

JSR %7.ERR 

CLR ERRTYP 

NSGNS^BEGIN^DROPM 
BNE 

ENDS^BEGIN 

BIC 
IHC 

DEC 
BNE 
ADD 
BIT 
BEQ 
ADO 
ASL 

BCC 

ENDITS, BEGIN 

JMP LOOP 



»«*»« A«ftft*ft 



;CSR HAS THE EXPKCTRD CONTENTS? 

<.^5iyK.,f.05..ISSO^ REPORT 



MARKjrSN.DMBB 

DMBBOT 



iSCNENA-i-OUNE, 

Patten 

LINE 

SCNTIC 

«10.%2 

Ibiti^sri 

#!o^%2 

Park 



;ascii message call with common header 
;drqp this device 
;go to initiute anothff nvii-BP 

;ALL units have been DROPPED 

(12) ;CLEAR SCAN ENABLE AND DONE 

?UPDATF EXPECTED RESULT- THE LAST 
;F0UR BITS OF THE CSR CONTAIN THF- 
;COUNT 16 LINES 

JFORN NEW CSR ADDRESS 
; 16. WORDS BETWEEN DMP'S ? 
; NO, CONTINUE 

} YES/ FORM THE PRDPFP ADDRESS 
?LAST DMll-BB ? 
;BR if NOT 
;SIGNAL END OF ITERATION. 
JMCNITOP SHALL TEST END OF PAS£ 



JMP 
JMP 



SCNTIB 
DMBTOP 



;JSR LINKAGE TABLE TO LINK DEVICE 
JSRTAB: JSR %5/DMBINTP 


JSR %5/DMBINTR 



JSR 
20 
JSR 
30 



I5,DMBINTR 
%5#DMBINTR 
;THIS TABLE USED WHEN ADDR DISPLACNEKT 
JSRTBA: JSR i5/0MBINTP 
%5/OMBINTR 
%5/DMBINTR 
%5/DMEINTR 



JSR 


JSR 
40 
JSR 
100 
JSR 
140 



[NTRS TO REGISTER OFFSETS 

nST DMll-EB ISP POUTIKF 



;.2ND DHU-BB ISR ROUTINE 

;3RD DMU-Pr ISR OCUTI^E 

;4TH Dfll-RP ISR ROUTINE 
IS 16. WORDS 

;1ST DMll-BB ISR ROUTINE 

;2ND DMll-FP ISP RCUTUE 

;3RD DVU-BB ISR POUTINF 

MTH DMll-EF ISR ROUTINE 
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373 

374 001136' 000000 

375 OOfilO' 000000 

376 001142' OOOQOQ 

m mm- mm 

379 

illll-'Iiyil Mil 17671 
01166' 000207 
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177777 

mi 



^VARIABLES 
MARK: 

unit: 

SH.OMBB: 

brkcnt: q 
imtflg: 



SERRQR REPORTING ROUTINE 
ERR ~~ 



MOV 
NOV 
MOV 
RTS 



R24CSRA 
RR2«ACSR 
2JR2)#ASTA 



JSTORES OFFSET OF UNIT T"»T IN??;RPUPTF0 

WATCHDOG TIMER CQUNTRH 
INDICATES INTERRUPT OCCURRED 



;SET UP CONTENTS OF CSR TU BE fRlNiTKD 
JSTITUS CF LINE RFGISTFF 



DRQPM: .WORD DRQPHSf^l 
042040 DROPMS: -ASCIZ /UNIT DROPPED/ 
042105 

.END 



m 
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mm 



BlflO 



BIT7 = 

BITS = 

Blf9 = 

BREaKS= 

BRKCMT 

BRl 

BR2 

BTOD$ = 

BOS¥ = 

CDATI$= 

CLRMOX= 

CLRSCi= 

CONFIG 

CSRA 

DITCKS= 

DATERS= 

DHBBOf 

OMBIMT 

DMBtOP 

DMSEV 

DOHE = 

DROP 

DROPH 

DROPMS 

D¥ID1 

EMDITS= 

EHDS = 

ERR 

ERRTYP 
EXITS = 

getpI$= 

GMBUFSs 
HRDCMf 
HRDER$= 
HRDPAS 



oooof 

IQ442 



mi 



oddio6R 

mm 

104414 
000Q44R 
104405 
000050R 



383* 

'if 

m 



253 



251 
251 



381* 



386 
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SKQ 0011 



245 
336 



256 
377# 



ill* 



308 



226 

245 
303 
286* 



255 



256 262 



280 



288 



314 



322 



280 



358 



316 



328 



306 



360 364 366 
324# 

m- mi 

314 322 



363 



001106R 

001054R 
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ICOMT 00QQ36R 1671 
ICOOliT 000040R 168i 
IDMUM 000i22R 197| 
INIT 000030R 164# 

INTEHA= 
IMTFLG 
IHTR 
JSRTAB 
JSRTBA 
LIME 
LOOP 
MAINT = 
MAP22S= 
HARK 
HODHAH 
HODSP 
MSGHS = 
MSGSS = 
MSGS = 
MOLL = 
OPEH = 

OTOAS = 
PASCHT 
PATTES 
PIRQS = 
POPSP = 
P0PSP2= 
PRTY = 
PRTYO = 
PRTYl = 
PRTY2 = 
PRTY3 = 
PRTY4 = 
PRTY5 = 
PRTY6 = 
PRTY7 = 
PS = 
PSS = 
PUSH = 
P0SH2 = 
RAUDS = 
RAiHUM 
RESTRT 
RESl 
RgS2 
RSfRT 
SBADR 
SCiEMA= 
SCMfll 
SCiTlB 
SCHtlC 
SCSTID 
SCilD 
SOFCiT 
S0FER|= 



MACYll 30A(1052) 12-0CT-78 16:29 PAG? 14 
CROSS REFERENCE TABLE --^ ySER SYMBOLS 



f.KQ ecu 



000000 



000100 
000140 



I0I0I4R 

000266R 




275 
2 1* 


299* 
223* 


378# 




M 

247» 

275 








249 


326 


339* 


374# 


203# 
325 








262 
158 
189 


288 
159 
191 


m 

192 


314 

\\\ 


317 


331* 


350# 





205# 



205# 



226# 



276 



3481 

3301 



322 
178 
195 



179 
196 



180 

205# 



181 



183 



330 
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" 199 
230 



215« 
270 
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SEQ 0013 



326* 
301 



376|f 
375ff 



000 
001 



ERRORS DETECTED: 

DEFAULT 6L0B&LS GENERiiTED: 

XDMBI0,XDMBI0/SOL/CRr:SYN=DDXCOH,XDMBI0 
ROM-TIME: 1 1 .3 SECOMDS 

RUM-TIME RATIO: " 

CORE USED: 7K 



10/3=3.1 
(13 PAGES) 



